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ABSTRACT : PROBLEM TO BE SOLVED: To easily manufacture a semiconductor optical element 
comprising an active layer of quantum dot configuration, which manifests intrinsic 
characteristics. 

SOLUTION: A through hole membrane 101 } ts provided on a substrate 501 comprising 
n-type GaAs as a main front surface (001 ), Pt is vapor-deposited with the through hole 
membrane 101 as a mask, and a mask pattern 502 of Pt is formed on the substrate 501 . 
Then, the substrate 501 is etched with the mask pattern 502 as a mask, and a strain 
introducing layer 503a comprising a dot 503 is formed on the front surface of the substrate 
501. 
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a<?)#ft(C J; i) . T.UW /HH(CU 5 0 n mPel 
H-C'ffiPJJjE L < iffilS i i •:^-i:-v>v tefE-f* dtic^ 

J-^&^^-t & I nAsi'.'t / U -A'-mil^B B HlS 
^^•tirixJf, %Wi?*:'>tf.mz£iyifZ 1 nAsH 
^?»fi7-h' >v I- 5 0 ^7^ff;h!t$iL^ 1 > IZ&&. 
[0016] xlX. Z?>ZT I' v h505^50nm 



iaiB-C«a( jE L < ffM § il^i^F 5 0 5 a <0± 
K . -f(7)if H7 h 5 0 5 SrS^&tf i 3CGaAs* 
^ B B B R!(;*L -C>tiP^S^ 5 0 4a SrJ&aWtflfcf, 
PalPtMB 5 0 4 a .«0D(C t . A^r K y h 5 0 5 

^<7)±C ll-<r«fiai£^IBrtt k . IniaeL-r I nA 
sJ2tyi- — V-^K^ B H B B)£*S-friX«\ 05(f) 

5 0 4 &±t,zm.? ]< y h 5 0 5 ■tm&Ztli Z\ b \,Z% 

w.±<vzk£mmco®§m v )&-tzkizj:'), 05 
( s > tc^-r «t d <c . k -y h mit 5 0 6 mm 

[00 17] Z1X\ 05 ( g ) l/Zrjk-fJ: 0 C 
7 H y hISit 5 0 6±lZ&mm 5 0 7^0^ L M 
Ikf&fkmW. i9JDtoaJLT7*h;P5* >y -fe yx^ if 

H y hffimzBWltzlffilzx^? htURrm^ftW 
mm^ixl, o^T. -c^)fPflB<7)f*T\ f*HS5 0 7«r 
iSlRWfc:»*L. 06 (h) C^floC, ^SS7 K 
v hffljt5 0 6±ICPi<7)Ga A s i^^rl, ? 7 7 1^1 
5 0 8*ML, v?^v9? M50 

9 r^fiJc-rixtf. zcommcomm 1 tc*iw-4¥8«fc#» 

S=5:XS-Cii^< . iix^*B& t . fiiDB 5 0 7 £?FM 

-ti-re, ^as7 b- y h mit 5 0 6 ±^ , mzm^x? 

77K15 08, ^-$7?3>^^M5 09« 

[oois] j^Lh^ Lfc i a t . z<7)mmmm 1 tc J: 
7 f y h zmfox-z h<?)X\ jmizm^titzm.!- H y 

Ct*>'T'^l», M^tf, Efi2 0nm«0lfK7^Ji| 
Sfl^ lOOnmi LTSilJjEL<iea$-t±^«*6«W 
« Ltz&mmFf- h* ^ hflSJtSr W L . 1 . 5 5 ^ mf 
-f -i»5*f!3§HT3 00// m^awcu-irsrSE«^i«-r 

[00 19] HM«®2 

wt. zcominm 2 cvmmcommiztiv&^mfaim 
^mmumtzm lx tmth . c: common 2 k a 

. ±ie**fe£0^*S 1 k 0 1 iCiSLfc*^ 

-^-y^ >7V> 1 0 1 ^ffl^S. diOHtfecT) 

BJ3-T-I»« 07 (a) IZ^rtXd^Z. ±&mtf ( 0 

0 1 ) «nfGaAsA^5rl,ll7 0 1 ±C I nAs 
1701a SrMW 1 0 n mflML, . 
-;Myyi,yi0llEIt5. ^tT. 07 (b) 
t^-r J; 3 (c. -eox^— Tfc— ;p^< yyuy l o l £v 

X^kLtPt^H^-t^ik^iO. InAsiTO 

1 a±(OPt*^&&-?X?;^->'7 0 2£ffM-t 




[ o o 2 o ] act . 07 ( c ) Ks-ri -3 . 

X?A"^-y7 0 2 i: LT I nAs|70 1 a 

*X7f>/L, d<O.li!CJ;9S1£7 0 1 fSffitc I n 
A s K >y h 7 0 3 £ff2l£-f S . C £T\ :m 

7 0 2 £Rfc*U $ 6tcKSaa=Sr4fK: X DffiS 
/iiHic?)gmMU^)l^*^fc'* ; fTV\ i: tzX 

0^te*i&<rifi#fl;-f& v .Itf>$S3L H7 (d) tc^f 
4; (I . 7 0 1 1 0 n rnggcD I n 

. A s Ij'.'&Z, I- ••/ 1-7 0 3// 5 0 nmraH-CMP.lJWcK 
} «] L fl 5B£ 5 i tA?*$AIR 7 0 3a fbilS . 
loo J 1 ] Xli. 1*18 ( e ) l:*fJ:')i:, MBEC 

j. •> UMiWi. * o o x:w&X'u~rfi-mxm ?osa^ 

L- 7 i » 1 I C< i ;i A s 5r^ 9 B B ^ I , Z<7)Zklz£ 
»> I • I 7 (i 3 2r«!*W?J: {cTi«I8Jl7 04*f 
rfj;, '^>bJtK«f)IS$<±l 5~2 0 nmg 

K. t ''. - 'I- . i\m l?zJl 'Az, I n AsliGa 

\ n <; U ». T 7 "..(ViS*>t5H t 'RSt&fc w -r 6 . 
*•». r« '>l • I 7(1 3^ga§ 1 0 nm«3teSg 

i •: :-c '...as < Ttsmmmi o 4 ) zm&i& 
c . i «? .« 7 o i mmntfrFMmm* & h 

• l 7 ii ■; j ;:(.i7?^ -&iOU|(c(dt. 15* <tA^) ma 

hftiWFWTn ii<;. R-^R B H Da*?^ii^-<:\ v- 

a s i _• * u - J .--ffl i frbJcMS-t2:& , -I b (c J 
I 1 :RftC TJHtf>H-vh70 3tf> 

K7H : «VJ • »i . I- ij:Fv«r 8 7 0 1 fM h* v h 7 0 
(i i,inir,!IJ.i(:mi!')EL <Qi?im?fe!t$iL^. 
JJ] C^tt-f F-vh7 0 5j&»A>5r4* 

-t- M i • HI 7 (i * .. I (l . K / 1-70 5 £JI#> 

jit- J. '•{■:« . .:. A s «fia|J$£Ja 7 0 4 a «:ffM 

l . rauci-c i 

mtlf. Ld.S ( i > (cTsi'J: :)tc, #ffi&71* y MS>t 
7 o eW/mSia. w :t. US ( f ) {CJjVti a 
(; . ^^ft-t^ I- v bffljST 0 6 JiKflHffJH 707 SrffM 
fcfft . MilbbKJifia J: 0 Sy 0 H\ U . 7th 5 * y -t 
> .^^fc^r.?:"(cj; •) %gj g-T- 1* v hfi|jt7 0 6C)|?faiia:t' 

[0023] >x\ ?c<r>n m<?y<kx\ mm ion 

jSWWHc»*L, [318(g) t^tiit. ^ma^F-K 



SKrISTtt*<, i*i€r*«L. «!»17 0 7*^(fi 

77K1708. 5 >y ? 3 ^ h ® 7 0 9 ^JfM 
•t&£olzLXi>£i,^<, CLtSLfcidC. dcoMSco 

m g . 2 (Cfo V>tt, 7,)V—i£—)V* V 7'V >"<7)iffl?Lf4H 
C^Mtif F «y h 5<^)T, jE^tcE?iJ$ 

i'L/'cS^F K -y l-*^^-Sft^ I* y hMtt£M^.^#^Mc 

[0024] tzbx\ iimmmm 2x-a. &=? h 

•y h ^ffMiiSSrJiaiJiE L <- ^ge?ij i: f 5 fctfxwf 
v?'7 7 -r -ttfltta^x -yf-y^cj: O^fl. J; o 

-^y/k/lOl^X^hLT, GaAslfS 
BStC, Mitfl nAs^|g H a B fi)t^-r^ittCj;0. Ga 
A s SfcllfflCtfrPsaBt^SS:* InAs^FvM^ 

[0025] CCO InAs ^ B B B JS*-C{i, . M 

BE^W^««fflXb'^Jr^-ft (MOVPE)^t' 

J&fctTrfrSrfflvv ft— }V* y-rvy\ 0 1 <7)«B7L 

102*1L. I xiisi.XfGsarfii.btchWcf-. ft^lhh 
\^KW>11**&&^hk'j\,Z~$1X\f, I nAsHi 

h K y h^fiJcT'* S . z&zcomgkf&^mffiizm IX 

it. ±K9mrtjmi • 2lZt5li& I nAs«fi 
[0026] % LT, C«0 J: o iz . lA-f^WAJlOffM 

T-fid xoiz-ttm. mzTn^xoiz, wmnxnzm 
-^-/^ y7]s>zm^xwr n-mAmzBf&Ltz 

c7)^ B B B fi!t^^ i: ^ff ') «k 3 t-T 4 . 
[0027] ^r*>*> . .LiKSSftOJEHa 1 . 2 fctJ^T 

TR^tii LX 'J V ^5 7 -f -fc J;t>'S^x-y f-y^Sr^ro 

■cv^. Ltzif^x. u-r^mxmmmkx\ u-r*m 
xm££Mcmmmmtimmmzmmzixz> .r t iz% 

WZMtitcv. ZixizMLX. KraUfcidk:. H— 



( S ) ^ffl^p 1 1-1 1 2 0 9 9 



Jo. ±xBTi±. GaAsil n A s fo&lZ-OX > 

TSMJI Life**. ZiXizm&%3Tli%:< , I nGaAsP 
i: I n P<7)ffl^i3-t*:^>. I n 0 . 5 G a 0 _ 5 AstGaA 
s fc<^8Ufc-&;HH\ GaAs>:SiGeiSi};(7)i 

[oo2s] mmaw&ms 

bit, zwmmm 3<nmi&mmtzm j tz>¥m»*m 

Ktt. _kfE£tt <*HBJR 1 . 2 £ R«lc . 0 1 L*: 
X/L— tV*V?V> 1 0 1 $rffl<^l>, BIT. 3^11 

as^ss 3 iz& ft & ^^tcSt*- ? h -xmzm l 

XWR-fh. t-f. 09 (a) IZfjk-fXoiZ^ nmi n 
PA^^I.it9 0Ul;, 1. 5 5wm«<7)InG 
a A s P&A£flgJ? 1 0 0 n mj&ft-f & ,1 K J: 9 ¥3* 
ftc/19 0 2£J$£L, Z<7)±.t,Z, X)V—fc-)VXV7V 
y 1 0 1 Sriea-f--i>,. LT , H l 0 ( b > iz^tX o 
C %<r>X)V--fc—)V* y/uyi o l t LT 

Pt*r^«^-^c>tcJ:0, 3 m»fWi902±tPt*» 

x^n-^-^TOJ: LTIi. PtO^&^TtiSK. 
Au, N i , A 1 . Ta3rfc\ M*T§ Sfl&O&J^ 

[0029] HI 0 ( c ) (C^-T J; o IZ^ ^mfc 
190 2tJii^a£«9 0 i<?)-g&£. -?x;/\7-y9 
0 3 £ ? t LTSlSS^rttOSi^x v^-y^fx - y 
i~VVL. ZCDZtlZj: 9f.Xh9 0 2 a^flMf&o 

l. yx—$stm<* ^-3:^$ fcJWtTS & 

^d^^ffi^T^S. ^cO-+°Xh90 2 afi. it 1 0 
n mMtf>lt@£ l§100n mg^cOi^X 
Hi 0 ( d ) (i. 7X^-^9 0 
3 Sr-ex^ t LT f X h 9 0 2 atf£M9 0 1 ±^ffM 

[0030] r5X7|Ht, &&v^ijia*Ba!i 

9 0 3 £Bfc*L)tfJL Hi 0 ( e ) (3j?-*-J: -5 fc, 
Xt°^^/lj&A§gK£BH >. ^Xh902 a#'*> j: 
3 fc'Sa ¥*£*itt<0P^ I n p&a$&& 
9 0 1±C«Il, £<7>,Ii:KJ:9«tf>ii;Wl9 04£ 
ffM-T-S. $^>(c. Hi o ( f ) (ctkI-J; 5(c. ~%m& 

m%ftf&M:m*ct'tZ£r) ^ 1. 3jum««InGaA 
sPfr htchltm KJ19 0 5. P®c7)I nP^ib^ri, 
±»^9-y KJI9 0 6, PffOInAsPK 
^^-i7?3y^? h)19 0 7$rffM-T.g»ifcicJ; 
0. ^O^M<?)?gffi3(c:i5{t^^«J3t*^««*«it 



[003 1 ] -ji.t. <r <7)mm<r>&m 3iz&\, \x a , f 
t ^ s <ot* . fx hz't izfflteaF?#wm&jmf& $ 

ftT^&Cl -t^*>%, ^haCifHv 

f y h t . mm* < mami&zivz mzt t=^r 

s, 

[0032] m&pmm.A 

ut. z<r>$tm<nw.4 <nnm<n&mizi5iir&¥mfcftm 
"rcoMmfimzm l t aiHB-r & . i <?mmcomB4 iz& 
v>ti, ±ia»M^®i-3t[3i«(c. iitsu: 

TSiHJ-fS. HI 1 (a) {c^-TJr^tc. nff^I 
nPKiJSSi 1 0 l±t. #*4^#Ft§itl 1 

0 2fcitX^W H«l 1 0 3*JKJ«L, -e<9±C ^. 
;l— rh— ^^<>7'l/> 10 1 SrlEil-rs. KOirlfF 
flSjtl 1 0 2«. 61^)1 nGaP/I nGaAs Pi 
DttlS^ii, 1- 5 5jumT*3Hi-$-ft. 4fc. ##>f F 
1110 311 1. 3 // mSfi)c{7) I nGaAs P/>£>fif 

[003 3] -€■ LT . 11 1 ( b ) l-Z^-tX o (C. ^£7) 
7.)V—1b-)V* >7lyi01*7X?HTPt 

^ t tr J: 0 . jfc*M HJf 1 1 0 3±tPt*>64 
S7X?A7-yi l 0 4*»j«-t*. Jfirt*. ^co-ex 
?v^->-<59fffifc LT(±. Ptfc:|RS!ftT'«^:<, A 
u , N i , A 1 , Ta=Sri:\ H«T'& l.ffilO«HJL*#JR 
*f». mii- V^y, miki/ > Jn>*b*£m^&£olzL 
Ttitn 

[0034] JJcfc, H 1 1 ( c ) ic^-T J; o (c , ^'^f 

1103. ^mA^wmm 1 1 o 2tj xvms. 1 

1 0 liO— gPar. ~?A7J*?—> 1 1 0 4 £~?X7b L 
T#ffiS*tt<^)Bivvx ■vfy/tx-v + y/L fx h 
1 1 0 5 VMZ. 77X7M. ft&^ijfi 

a^ig^a ( »7x -y b mm > srss-r-r t ic j; o , ? 

rt?->\ 10 4Sr^SL/ia, Hi 1 (d> iZT^-tX 

oiz. mm^t°?*is-?/}/f&nmw.*:m<<K »hi 1 

0 5 ^'*> j: o t'mt % J: d IZ . ^?ft»tt<0 P )^InP 

*£b b b£»£1 1 0 UtiSSL -C-ii^iktcJ: OS 
110 7 ZmWtf-h* $ f>t, HI 1 ( e ) £ 
a «1ftftlUMBl£A^^{=J: 0 , Pff^w I 
nP^^^§±|35^5 'y Kill 1 0 8, ^^{C, Pfl?CD 

1 nAs P*»A>^^3j-— 5 y 7 ? y? ? VM 1 1 0 9Sr 

ftm^ogttm&x' i & , i <?mwmm.4 iz& 



(9) 



mm^ 11-112099 



[ 0 0 3 5 ] frfc. IMX'te. FJI 1 1 0 3 

tCffM LT frbtfx M 105 *Bf8.i-& Xolz Ltc 

#\ ^.x^^ffi$Jj)tLT©^a^n;Jl•(:'«^2.^/imc 

FJf 1 1 0 3*MtSJ; -jt-LTL. «fcl\ ,-f? 
^hcr>Si§(i-7X;7^^-> 1 1 0 4£-?X7t L7"c F* 

^ 'fx ^'tfOH^^-r-sijfWT-^ . zzx\ &&ijim 

^Jl^jiA^flfflX S' ^ 7H&Rfi . F (7j±t2 
^y>tC(i . -t^ F $ £ 0 . 5 ^ m WT t -t h&mifi 

14 . ;KX I- K«^Mi^#F*83i^M$ *xT 
v>?»>li:(^?,. ^*5*>. ^.XFrklC^fifi^ F y 

14. X/L- *-/!,;>< y7V>'^?LCiB^ib-ti:Tff^ 
. $ixT V >&<7y<:\ F •■/ Ftgii*rfgl£"3-&;KX F 

'Z'tco&T F -y F t . fffgJ: <KKfi5)££ixTU& C 

[00 3 6] mmmms 

^vmm-fimzm Lxmm-t h . ^ <mmmm 5 tcfc 

<<>Tk. ±IB^lt6c7)®flIl~4i:lRl«lC. HlK^L*: 
^-*-;M>7V>10 1 SrfflV^, J^IT, C^Oll 

Tt$WtS, HI 2 (a) (C^-TJ;^^. n&l 

nPA^'SffiEl 2 0 l_ht~. ^M^#Ffltjtl 2 

0 2 i3 4 4 HJI 1 2 0 3£jfMU %<7)kXz^ x 
>V—*~>V*y-/vyl 0 1 I«If#F 
ffitl 202(4. 6«<7)I nGaP/I nGaAs Pi 

nmm.^ix, 1. 5 5,umTsyfi-s, itM-iH 

11 2 0 3li, 1. 3MmM^)InGaAsPA^i 

' [ 0 0 3 7 3 -e LT . :^I«5T1i, -e^jx/F 

;M>-7V^l 0 1 2:^X7^ LT£t\ 
yiffLt^fc'Oigttti£3£5»L. o^tPt*lft 

zcnztlzk*). HI 2 (b) tc^-f4?t. 
■i FJf 1 2 0 3±tcy 'J rj ylMLfto^ftSTJIvx? 
>-l 2 04 a t P t#>£>3:.I>±Jf ^.X?^:? — >' 

1 20 4b£jgfi)cirS„ HI 2 (c) iZ^k-tZo 

t=. ytm H11203, zm&^xwmm. 1 2 0 2^ 

XX/^Ml 2 0 S5£. i|7X?A7-yi 2 0 

4bj7x;t LxmmMJ}<&<rM\ ->x -y ^-y^T x -y 

-fy?"'L. irtiD^b 1 20 55rffM-fl.» 

[0038]«t. r^xvSHb. ab&^JiaS'firBtta 
fl (^x-yF^an) ZtifctztlzX 0. ±i7X^yc^ 
-VI 2 04b<7)^£|$£1-&„ -eLT^cDfJL Hi 2 

( d ) IZtts-TX o(,z. F 1 2 0 5±CT17^7^ 
?-y 1 2 0 4 a«$^«ffi-Ciffixt^^^+ 
/FfS^MSfflu. 1 2 0 5*><tt>"TJlvx^yN- 

?-y 1204 aco-mt -ctmt §4 a *ft«tt 



»C t (c J: 0 1 2 0 7 ZWfcf& . i «1T" 

Ji. TJfvx^./^-> l 2 04 ajW8JRlfc^?.*?i: 

[0039] OW>T'. f«Ti7X^A7-y 1204 

a ^ ?aat «t 9 u hi 2 

PB<?) I n P*^3r^±gn^ y y F'/f 1 2 0 S . $ <b 
C. Pf^O I riAsP^t^r^^-S y?ay?? bt§ 
1 2 0 9 & flM-T S^ttciO. i <?mmcn>BB 5 izti 

tfh*mwtm*<?m&mj) i x**hij i &. zlx. z 

?#Wffi&fr F -y HUfcWM&Sfufctt 
[0040] ^fc, .I^«6(7)^®5{C«tix{f. miRfS. 

5tcj:ix{i\ ^xFois^tc^t mmzwLV&iZmtf 

jMS?iS*v x ^ t $• *ti*lxW&t &£olz Lfzifi. Z 

ixCo£iix'm.m-f&zti>x'%h. muz. ~?x?;< 

So 

[0041] mmmm6 
jar . c: cDZttycowi 6 (D^mmmizti ft ^ 

y>xb, ±tmmmmi^5tfflmiz. iii^u 

T»f£o HI 3 (a) t^t«t3t, nf I 

nPfrf>^l>SSl3 0 1±l:, x^-*-/Myyi^ 

yioi^Kffi-rs. 

[0042] LT. i«SO»»>«»6T1i, f^A- 
-*-;l^ y/Fyi 0 1 j7X^tl. S1K1 3 0 1 
$-^tXWtx-y^>-^'L. Hi 3 (b) tC^-TJ:3tC. 
If 1301 mmizgSZ 100n m^»5:*-^ 

1 30 2JffMtl.. znjL-yj-yyt LTti. f?iJx 
if. ^<7)*'X$:ffll, ^ECR75X7X y f->-^ 
BSrfflv^ J: 5(c-fixtf J;V\ COF'7^x yf-yy 

[0043] <Xtc. xyw-xh— 71,^ yyu> 10 l&M 
O^L. »K1 3 0 l*ffl^eiii§3ri:*o^a^L^ 
flL »ffl)«^ffitffl^T*-/H 3 0 2?&«*> «t d t'S* 
6J:5tI nGaAs P$r*S B B H fi£*$^^ 0 ^r*j x In 
GaAsPOft^O^ InGaAs/InGaAsPf 



no) ftapp. 11-112099 



m 1 3 ( c > iz^t x ')ic, itisoi ±tc4^ 

H 7 M 3 0 Sj^Sr&fif F y F« 1 3 0 3 a«f£ 
$ix&., otvc. Hi 3 (e ) (c^-tJ: ffRAfl 
StfBf&SiS^ f(C J; Os InGaAsPK^I -Y 
FBI 3 0 4. PB<0 I n P^^Sigfi? 7 Y-M 1 
3 0 5. $ t>lZ. Pl&n I n A s P ••/ ? 
^> -? ?Mll3 0 6 2r JKcK-t S C t (C «fc 0 . <r <?)3SJ£ 

z> 

[ 0 0 1 1 ] -t- l T . £OHffrD0?§6 (CfttvCU;, WL 
1 0 nmcOujiflS: *— )V\ 3 0 2coas$«Oa$Sr 
ST H •/ 1- //SBUE L < E5U L ft IT 1' y F ffijg 
A^ATC'S & . xft. 3^— ;u 1 3 0 2lcfitf#FH 

. -ri 1 2r fflt >ft £ #T'# 5 . 

-rL*:. <-ii»'>ft-rK y F<7)S${i. *-;H3 0 2<0 
<7 5 (. J; •) ftSC-Mlff?* & , 
[<><> is] l^')l[^7 

i •*: t . i „i!'i:(t .')if;@. i - 6 1 rnm-z , 0 1 Lft 

T't -.f-.-u 7 1./ 10 1 Srffltvg,, OT. CctjH 

t.s«ii i<: jt.yu (a) est «t 5 tc. njg 1 

• ' !"/>••'• v 'I. '.' Pel 1011 . IZ . X )l — * - 4 p< > y U 
» I'll v 

-'.<i -.-fr-#i <; u>ioi t^x? 1 U mWL 1 4 
<• 1 i'iStPjricx -f-> J".. . L41 4 ( b ) CSf-J: 3 
C. V Pi 1 in 1 ^iHiCi7$ 1 0 0 nmWzW&m** 
-'11 l(iJr)|:^5 .*>:(-. w^J|^))f m 7 T" 
i i . 14 1 I <- ) Cr-f.t'.l:, X4— tF-4.x>7V 
l < > l rrtd;* '.. ft J i . .:ii*77 v ? L 1 4 

<MI CiSJW'JC I i. ( i .1 A s I'.^Ull ] n G a A s 
Int. ;. A s I- W-r M > '&ttfb£Jt*-&&. Z<?i&fk 

31. 0 1 1 ( < ■ > iz^-r.l -J (z. mi. 1 1 0 1 l.tcftT 
I' -v 1-11 ( I 3>v- -l-^ft-r F v F/M 1 1 0 3 a£<Jft£ 

[ 0 0 4 7 3 'H . 7.4 — 7\x-il A > > l 0 1 
IR'inL. F5I1 1 '.(1) (C^r.i',(c. MOVPE^ti:* 
(;,t ») . I n G a A s P4'o 4 K11404, 
Pff) I n PA>o^^±<5P7 :7 ••/ K11405. § L> 

(2, I'lfv'i/) I ii A s I'/yM-^-STj-— S V ^ 3 > ^ 7 Fil 

1 4 0 6 &JBl£-4-& 2 > (2i 0 . ±IE^Mfm® 6 fc P] 

&x- # , -t- l "c , c <7.mm?.wm i izn^x i> , 

It 1 0 nmWlgJi*,, ;l 1 4 0 2W?3!$c7)it§ 
m-t&R-T- F -v F//Mi'JiE L < K¥iJ t F >■/ F^ 
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